Calcipotriol and betamethasone dipropionate exert additive inhibitory effects on the cytokine expression of inflammatory dendritic cell-Th17 cell axis in psoriasis.
Psoriasis vulgaris is characterised by epidermal hyper-proliferation and infiltration of immune cells including dendritic cells (DCs) and T cells. The inflammation is driven by a complex interplay between immune and skin cells involving interleukin (IL)-17A, IL-23 and TNF-α as key drivers. The calcipotriol/betamethasone dipropionate two-compound fixed combination product is widely used for topical treatment of psoriasis. However, the mechanism behind its high efficacy has not been elucidated in detail. Here, we investigated and compared the immune modulatory effects of betamethasone, calcipotriol and the combination in ex vivo cultures of psoriatic skin and in vitro cultures of primary human cells that recapitulate key cellular activities of psoriatic inflammation. The immune modulatory effect of the treatments on psoriatic skin and on in vitro differentiated Th1/Th17 cells, Tc1/Tc17 cells, monocyte-derived inflammatory dendritic cells and primary keratinocytes was assessed by a panel of inflammatory and phenotypic related transcription factors and cytokines. The expression was evaluated by both gene and protein analysis. Compared to vehicle control or mono-treatments, the effect of calcipotriol/betamethasone combination was significantly better in inhibiting the secretion of IL-17A and TNF-α in psoriatic skin. Additionally, the two components showed additive inhibitory effects on secretion of IL-23 and TNF-α by DCs, of IL-17A and TNF-α by both CD4(+) and CD8(+) T cells and reduced inflammatory responses in Th17-stimulated keratinocytes. Furthermore, calcipotriol was found to enhance IL-10 secretion in psoriatic skin and in human T cells, to induce secretion of type 2 cytokines by T cells and, lastly, to significantly modulate the differentiation of DCs and T cells. In summary, we demonstrate a unique and supplementary immune modulatory effect of calcipotriol/betamethasone combination on TNF-α and IL-23/Th17 immune axis, supporting the superior clinical efficacy of the combination product compared to the respective mono-treatments in psoriasis patients.